Natural cytotoxic mechanisms including natural killer cell activity, antibody dependent cell mediated cytotoxicity, lymphokine activated killer cell activity, and natural killer cell like activity were persistently absent or severely impaired in these four patients despite their clinical remission. Their parents and one healthy sibling also had impaired natural cytotoxic mechanisms.
Familial haemophagocytic reticulosis was first decribed by Farquhar and Claireaux in 1952.1 Now known as familial haemophagocytic lymphohistiocytosis (FHL), it is a rare disease that is probably often wrongly diagnosed. It usually presents with fever, hepatosplenomegaly, and pancytopenia in infants.24
The central nervous system is often affected. Hypertriglyceridaemia and hypofibrinogenaemia are common, and often reversible with treatment.5 Genetic analysis of most of the sibships reported elsewhere indicates that there is an autosomal recessive inheritance in about 75% of cases. 6 The disease has been rapidly fatal in most patients due to visceral infiltration of lymphocytes and histiocytes.2
Initial attempts at treatment with plasma and blood exchange led to some improvement in the clinical course.7 Recently long term remission has been achieved by treatment with etoposide8 9 and teniposide.10 Combined treatment with etoposide, steroids, and methotrexate given intrathecally, seems to result in long term clinical remission, and preliminary results of prevention of fatal relapse from symptoms in the central nervous system by cranial irradiation have been reported.1'
Evaluation of the immunological state of some patients has shown that in some cases impairment of the immune system is an essential feature of FHL.12-14 Impairment of natural killer cell activity has recently been reported. '5 We report the clinical and immunological features of 10 new cases of FHL. In particular we investigated various natural cytotoxic mechanisms including natural killer cell activity, antibody dependent cellular cytotoxicity, lymphokine activated killer cell activity, and natural killer cell like activity generated in allogeneic mixed lymphocyte cultures in four affected children who achieved continuous complete remission, and in their families.
Patients and methods
Nine boys and one girl aged between 1 and 44 months from six Italian families were studied between 1983 and 1986. They all had FHL according to current diagnostic criteria.2 4 Cases 3 and 4 and cases 5 and 6 were brothers, and cases 1, 9, and 10 (the latter being male monozygous twins) were members of the same family. The families of cases 7 and 8, and of 1, 9, and 10, were also studied; they comprised six healthy parents aged from 25 to 35, and the 3 year old healthy brother of cases 1, 9, and 10. The control group (from whom the normal values were derived) comprised healthy adult subjects who underwent immunological evaluation at the same time as the patients.
ASSAY OF NATURAL KILLER CELL ACTIVITY
The assay was performed as previously described. ' [tg/ml gentamicin, and 2 mM glutamine (complete medium) in the presence of 500 U/ml human recombinant interleukin 2 (R IL-2, Roche). After being incubated for seven days in a humidified atmosphere with 5% carbon dioxide the cells were recovered and their cytotoxicity measured against Daudi target cells, which are resistant to the activity of natural killer cells, under the same conditions as described above.
ASSAY OF ALLOGENEIC MIXED LYMPHOCYTE RESPONSE AND NATURAL KILLER CELL LIKE ACTIVITY
Responder lymphocytes were cultured in 24 well plates at a concentration of 106/ml in complete medium. Allogeneic human mononuclear cells were used as the stimulators after they had been irradiated with 2000 rads, and were added at the same concentration in a total volume of 2 ml. Cultures were incubated at 37°C in a humidified atmosphere with 5% carbon dioxide. After seven days cells were recovered and natural killer cell like cytotoxicity was measured against HL-60 target cells, which are resistant to natural killer cell activity, under the same conditions as described above. Table 3 shows that the parents of the surviving patients and the healthy 3 year old brother of patients 1, 9, and 10 all showed impairment in their natural cytotoxic mechanisms. In particular natural killer cell activity was extremely low or absent in the mothers of cases 7 and 8, the father of 8, and in the healthy brother; it was at the lower limit of normal in the father of case 7. Antibody dependent cellular cytotoxicity was low in four of the six parents tested; 
